Thyroid ultrasonography (US) is the gold standard for thyroid imaging and its widespread use is due to an optimal spatial resolution for superficial anatomic structures, a low cost and the lack of health risks. Thyroid US is a pivotal tool for the diagnosis and follow-up of autoimmune thyroid diseases, for assessing nodule size and echostructure and defining the risk of malignancy in thyroid nodules. The main limitation of US is the poor reproducibility, due to the variable experience of the operators and the different performance and settings of the equipments. Aim of this consensus statement is to standardize the report of thyroid US through the definition of common minimum requirements and a correct terminology. US patterns of autoimmune thyroid diseases are defined. US signs of malignancy in thyroid nodules are classified and scored in each nodule. We also propose a simplified nodule risk stratification, based on the predictive value of each US sign, classified and scored according to the strength of association with malignancy, but also to the estimated reproducibility among different operators.
Introduction
Thyroid ultrasonography (US) is the gold standard for thyroid imaging and its widespread use is due to an optimal spatial resolution for superficial anatomic structures, a low cost and the lack of health risks. Thyroid US is currently used for the diagnosis and follow-up of diffuse or focal thyroid illnesses such as Hashimoto's thyroiditis [1, 2] , Graves' disease [3, 4] , goiter and thyroid nodules [5] [6] [7] [8] [9] .
Thyroid hypoechogenicity has been shown to be indicative of thyroid autoimmunity, due to a diffuse lymphocytic infiltration that disrupts the normal array of thyroid parenchyma in Hashimoto's thyroiditis or to the microfollicular pattern and increased vascularity in Graves' disease [3] [4] [5] [6] [7] [8] [9] [10] . Thyroid hypoechogenicity at ultrasound helps to identify patients who have a diffuse Hashimoto's thyroiditis among a larger group of patients with goiter and circulating thyroid autoantibodies [3] . The pattern of thyroid hypoechogenicity at ultrasound was shown to have a higher sensitivity than thyroid autoantibody positivity for diagnosing or predicting hypothyroidism and hyperthyroidism [11, 12] .
In nodular thyroid disease, conventional US provides information regarding the size of nodules and defines patterns correlated with the risk of cancer. Several studies have been conducted to establish the usefulness of thyroid US in the diagnosis of benign versus malignant thyroid nodules [5] [6] [7] [8] [13] [14] [15] . The US features more frequently associated with thyroid carcinoma are hypoechogenicity, absence of a halo sign, the presence of microcalcifications, a "taller than wide" shape [13] [14] [15] [16] [17] [18] . However, the sensitivity, specificity, and accuracy of these US signs are extremely variable in the literature. It is widely recognized that any single ultrasound pattern cannot be considered specific for malignancy. Rago et al. demonstrated that one single parameter is weakly predictive of malignancy, while the combination of US features has a higher specificity than any single pattern, but this gain of specificity is achieved at the expense of a lower sensitivity [13] . Most scientific societies agree that US feature should support the indication to perform fine needle aspiration (FNA). To this purpose, several classification systems have been proposed with the aim to stratify the risk of cancer in thyroid nodules [7, [19] [20] [21] [22] [23] [24] [25] . Some of these systems were termed TI-RADS (Thyroid Imaging, Reporting and Data System) because they were modeled according to the American Committee of Radiology BI-RADS, which has been widely accepted in breast imaging. Some societies, such as the American Thyroid Association (ATA), have taken a slightly different, pattern-oriented approach [6] . The plethora, complexity, and lack of congruence of these systems have limited their adoption in the clinical practice. Furthermore, the comparison of the scoring systems currently proposed has shown relevant differences in the stratification of risk [26, 27] .
Aside the well-recognized advantage, thyroid US has also drawbacks such as the poor reproducibility, due to differences in the equipments used, and a lack of a standardized US reporting. To fully capitalize the diagnostic capabilities of an ultrasound examination in the context of thyroid disease, the purpose of this consensus statement is to standardize the report of thyroid US through the definition of common minimum requirements and a correct terminology.
Thyroid US methodology
Thyroid US is performed with the patient lying in the supine position and having his/her neck extended. A highfrequency (7.5-14 MHz) linear transducer, along with color flow or power Doppler examination, is used. Limitations exist for large thyroid glands, such as multinodular sub-sternal goiters, and for the upper mediastinum exploration, which may benefit from additional scans using a 6-MHz linear transducer or a 3-5-MHz convex transducer. Elastosonography, a tool nowadays available in a growing fraction of modern US equipments, may add useful information in the evaluation of thyroid nodules (Fig. 2) 
Rules for US reporting
(a) Images should be labeled stating the patient's name and facility identification, the examination date, the anatomic site and side. (b) Describe thyroid position and shape when abnormal.
Report the size of the thyroid gland (through estimation of the thyroid volume or the maximum diameter of depth, width and length, the parenchymal echostructure, echogenicity and vascularization (Table 1) . (c) Focus on the presence of focal lesions within the thyroid, which should be defined as thyroid nodules or pseudo-nodules and report their precise location, morphology and vascularization (Table 2) . Report the precise location of thyroid nodules when more than one is detected. It will allow avoiding mistakes in guiding fine needle aspiration (FNA) and will guarantee interobserver agreement in the US follow-up. In multinodular goiter report dominant and/or suspicious nodule(s). Describe them following a predetermined order, e.g. from the top to the bottom of the right lobe, the left lobe and then the isthmus (the thyroid nodules can be numbered to help their identification). Optionally, add a schematic representation of thyroid lesions along with the US report. Most importantly, add for each thyroid nodule an estimation of the US risk of malignancy (see below). (d) Report position, size and features of clinically relevant lymph nodes (Table 3) , pointing out the suspicious one(s).
(e) Report accessory pathological findings in the thyroid nearby space (e.g. hyperplastic/adenomatous, parathyroid glands, abnormal salivary glands, vessels).
US report in autoimmune thyroid diseases (ATD) (Figs. 1, 2, 3, 4, 5)
The echographic pattern of ATD is due to the pathological changes typical of these conditions. Hashimoto's thyroiditis is characterized by lymphocytic infiltration of the gland with lymphoid follicles replacing thyroid follicles and reducing the follicular cell/colloid interface, the main factor of the peculiar echogenicity of a normal thyroid parenchyma [1, 2] . The degree of lymphocytic infiltration and fibrosis is the main determinant of the different echogenic patterns observed in Hashimoto's patients. Graves' disease is characterized by hypercellularity, scanty colloid and hypervascularization resulting in a similar hypoechoic pattern [3, 4] . The hypoechoic pattern is a useful sign both for diagnosis in patients with Hashimoto's thyroiditis and negative serum thyroid autoantibodies and Table 1 US report of the thyroid gland a A standardized order of the diameters should be used: antero-posterior (AP), transverse (T), longitudinal (L) diameter. This will likely avoid ambiguity, as well as ensure that subsequent measurements of the same structure are recorded in a similar fashion, even though in different settings b Thyroid volume is estimated summing the volume of each lobe calculated by the ellipsoid formula (AP × T × L × 0.52). Report isthmus size if AP diameter is > 0.5 cm. The normal thyroid volume varies with age, sex and geographic area. In Italy (borderline iodine sufficient area) the mean estimated thyroid volume was 12.9 ± 3.6 and 9.2 ± 2.9 ml in males and females, respectively [10] . Goiter is defined when thyroid volume is greater than the mean + 2 SD in each sex [males: > 20.1 (12.9 ±7.2) ml; females: > 15 (9.2 ± 5.8) ml] Normal echogenicity: higher echogenicity compared to pre-thyroid (neck strap) muscles, similar/ slightly higher echogenicity compared to salivary glands [1, 2] Hypoechogenicity: diffusely reduced echogenicity of thyroid parenchyma Mild: thyroid parenchyma slightly darker than normal Moderate: thyroid parenchyma clearly darker, but less dark than neck strap muscles Marked: thyroid parenchyma clearly darker, similar or higher than neck strap muscles 1 3
for predicting the risk of developing hypothyroidism in patients with goiter and circulating thyroid autoantibodies [1, 12] .
The typical US pattern of Hashimoto's thyroiditis is a hypoechoic thyroid gland with hyperechoic fibrous septa crossing the parenchyma. Lymphocytic infiltration may also cause a pseudo-nodular pattern with multiple discrete hypoechoic areas. On the other hand, solid hyperechoic areas can also be detected in a diffusely hypoechoic parenchyma representing areas spared from lymphocytic infiltration. These also are often referred to as pseudo-nodules. We recommend reporting the above findings as hypoechoic or hyperechoic areas, respectively, rather than nodules. These areas should receive a thorough examination to keep them distinguished from "true" thyroid nodules.
US report in subacute thyroiditis
The diagnosis of subacute or De Quervain thyroiditis is usually made on the basis of clinical symptoms of neck pain and fever, together with laboratory findings of thyrotoxicosis and inflammation. The typical appearance of subacute thyroiditis is a diffuse heterogeneity with the presence of patchy, poorly defined hypoechoic areas that can affect a portion of one or both lobes, an entire lobe, or the entire gland [28] . These ill-defined hypoechoic areas typically change and migrate during the active phase of the disease and disappear on remission. The affected part of the gland has a decreased blood flow at color and power Doppler examination (Fig. 4) .
US report in nodular thyroid disease
Thyroid US is a mainstay in the clinical assessment of nodular thyroid disease [29] . Indeed, US is essential in monitoring nodule size and echostructure and US features help defining the risk of malignancy in thyroid nodules. The US report in nodular thyroid disease should be structured as described in Table 2 .
US report in lymph nodes
Typical lymph node is characterized by a hypoechoic pattern, oval shape and the presence of a central hyperechoic stroma corresponding to the hilum. Pathological lymph nodes have a cystic or solid pattern, iso-or hyperechoic with round or irregular shape, without hilum [37] . The position of lymph nodes that for their pattern deserve description must be precisely localized following the scheme of Robbins [38] . Figs. 6, 7, 8, 9 , 10, 11)
Risk stratification of thyroid nodules (
Indications for fine needle aspiration are based on the US evaluation of risk of malignancy that should be scored in each nodule. As several risk stratification systems for thyroid nodules are published, the report should include the reference of the system used. Table 4 . In this consensus, we propose a simplified nodule risk stratification (Table 5) , based on the predictive value of each US sign, classified and scored according to the strength of association with malignancy, but also to the estimated reproducibility among different operators (Table 6 ).
Conclusive remarks
Autoimmune and nodular thyroid diseases, especially in subclinical forms, are extremely frequent. Thyroid US is nowadays widely used as first diagnostic approach in such patients. The peculiar pattern of thyroid US of patients with Hashimoto's thyroiditis and Graves' disease is easily recognizable by most operators, but the terminology used to describe these patterns is not uniform, possibly causing misunderstandings in the interpretation of the reports. In the last years, several papers were focused on the possibility to stratify the risk of cancer in thyroid nodules, based on US features. Accordingly, scientific societies of endocrinologists and radiologists have drawn up guidelines and consensus statements inspired by the TIRADS system used for breast cancer. The plethora of these systems and in some cases their complexity have hampered their use in the clinical practice.
We propose here a consensus agreed by Italian scientific societies that collect specialists who deal with the diagnostic management of thyroid patients. At difference with previous publications, autoimmune thyroid diseases and subacute thyroiditis are included together with nodular thyroid diseases in the suggestion of a standardized reporting.
The hope of participating societies is that the indications contained in this consensus will be adopted by most specialists who deal with thyroid diseases, with the result of decreasing the ambiguity and inhomogeneity of thyroid US reporting.
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